Adenovirus-mediated tumor suppressor p53 gene therapy for anaplastic thyroid carcinoma in vitro and in vivo.
The present study was designed to evaluate the therapeutic efficacy of adenovirus-mediated wild-type (wt) tumor suppressor p53 expression in four human thyroid carcinoma cell lines harboring p53 mutations (ARO, FRO, NPA, and WRO) and normal human thyroid follicular cells with wt-p53 in vitro and in vivo. In vitro infection of replication-deficient recombinant adenovirus vector expressing wt-p53 led to a dose-dependent cell killing in both normal and carcinoma cells. In contrast, adenovirus expressing Escherichia coli beta-galactosidase showed little effect. The sensitivity to p53-mediated cell killing varied among the cells used. It was, at least partly, dependent on their adenovirus infectivity in carcinoma cells, whereas normal thyroid cells were relatively resistant to p53-mediated cell death despite its highest adenovirus infectivity. The mechanism of cell killing by wt-p53 was shown, by flow cytometric analysis, to be apoptosis. Furthermore, wt-p53 expression renders two out of four carcinoma cell lines (FRO and NPA) more sensitive to doxorubicin and one (FRO) to 5-fluorouracil, independent of treatment schedule. In vivo experiments, using FRO and NPA cells, showed that growth of sc tumors in nude mice was nearly completely inhibited by direct injection of adenovirus expressing wt-p53 [1 x 10(9) plaque-forming units/tumor]. This effect was augmented by its combination with doxorubicin treatment (4 mg/kg, thrice a week), which led to tumor regression. Our results therefore indicate that adenovirus-mediated wt-p53 gene introduction seems to be a potential clinical utility in gene therapy for anaplastic thyroid carcinomas, particularly when combined with chemotherapy.